ABSTRACT
Systematic review-Lumbar posterolateral fusion with local bone graft plus bone extender (…)

STUDY RATIONALE AND CONTEXT
Fusion of the spine is often required when treating instability and deformity. Classically, bone graft from the iliac crest has been the gold standard used to achieve this fusion. Studies reveal chronic pain with this graft harvest to be as high as 31% [5] . Bone morphogenetic protein has been used to achieve fusion but also has associated complications and expense [6] . This study looks at the success of achieving bone union using bone graft harvested locally from the spine and combined with extenders to decrease the morbidity associated with iliac crest graft harvest.
OBJECTIVES
To compare the fusion rate, functional outcomes, and safety of local bone graft plus bone extender compared with iliac crest bone graft (ICBG) in posterolateral spinal fusion procedures.
MATERIALS AND METHODS
Study design: Systematic review.
Sampling
• Search: PubMed, Cochrane collaboration database, and National Guideline Clearinghouse databases; bibliographies of key articles.
• Dates searched: through January 2011.
Inclusion criteria: (1) posterolateral lumbar fusion comparing local bone graft plus bone extender with ICBG and (2) comparative studies with concurrent controls.
Exclusion criteria: (1) Bone extender used without local bone graft; (2) prior lumbar surgery; and (3) case-series.
Outcomes: fusion rate; functional status; quality of life (QoL); and complications.
Analysis:
The proportion of patients achieving fusion was reported as the number of patients fused in each group divided by the total number of patients within the group. Functional and quality of life measures were recorded as mean score or mean percentage improvement compared with baseline. Overall strength of evidence was assessed using GRADE criteria.
Details about methods can be found in the web appendix at www.aospine.org/ebsj
RESULTS
We identified three articles meeting inclusion criteria (Fig 1) . The indication for surgery was degenerative disc disease, spondylolisthesis, spinal stenosis, or deformity ( Table 1) . All three studies were randomized controlled trials, level of evidence I to II [1] [2] [3] .
Further details on the class of evidence rating for these studies can be found in the supplemental material at www.aospine.org/ebsj.
Fusion rate of local bone plus extender versus ICBG (Fig 2) • Fusion rates were high across studies, with fusion seen in 100% of patients treated with local bone plus extender and 100% of patients treated with ICBG. No significant differences in fusion rates were seen between treatment groups [2, 3].
• One study comparing decompression bone plus calcium sulfate pellets (OsteoSet ® ) used on one side versus ICBG used on the other side found 88% of patients showed bone formation on the intervention side that was 75-100% of, equal to, or more than that on the control side at 12 months after fusion. Bone mass, as measured by comparing the posteroanterior x-ray with the lateral x-ray as reference, was 17.27 cm 2 on the intervention side versus 17.25 cm 2 on the control side [1] .
• Two additional studies measuring fusion by agreement between independent observers based on Christensen' classification found reported fusion in all patients whether treated with local bone plus extender or ICBG [2, 3].
Functional status and QoL outcomes (Fig 3) • Functional status and QoL scores (Japanese Orthopedic Association, Oswestry Disability Index, SF-36) improved in all patient groups across studies, but no significant differences were found between treatment groups [2, 3].
Complications
• Two studies reported complication rates; of these, one study found no complications in either treatment group and one found complications in both treatment groups; see Evidence-Based Spine-Care Journal
Systematic review-Lumbar posterolateral fusion with local bone graft plus bone extender (…)
Fig 1 Results of literature search.
Total citations (n = 20)
3. Full-text review (n = 14)
2. Excluded from title/ abstract (n = 6)
4. Excluded at full-text review (n = 11) Table 1 Characteristics of included studies. 
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CLINICAL GUIDELINES
The American Association of Neurological Surgeons/Congress of Neurological Surgeons has released one guideline related to use of bone graft extenders and substitutes [4] . This guideline does not offer recommendations related to the use of local bone plus extender.
ILLUSTRATIVE CASE
A 45-year-old man was admitted for decompression and fusion for lateral recess stenosis and instability. The bone harvested locally from the spinal decompression was combined with demineralized bone matrix for a posterolateral fusion. The results are seen in the AP and lateral x-ray 6 years postoperatively. Note the mature bone in the posterolateral gutter bilaterally at the L4/5 level (Figs 4-5 
DISCUSSION
• In the three comparative studies that evaluated local bone graft plus bone extender for posterolateral lumbar fusion, fusion rates, functional outcomes, and QoL outcomes were similar in patients treated with the extender or with ICBG. There were two deep infections (5.3%) in one study among patients receiving local bone graft plus extender.
• This systematic review is limited by the following: -Significant heterogeneity among studies with respect to variation in the type of test materials used, procedural details, and methods of comparing test material with ICBG. -Discordant functional or lack of functional and QoL outcomes. -Varying definitions of fusion and disparate ways of assessing.
• The use of locally harvested bone from the spine combined with extenders or extenders plus bone marrow aspirate has been shown to be equivalent to that of ICBG but without associated morbidity. 
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